EP 4 148 366 B1

(19)

(12)

(49)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 4 148 366 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
10.07.2024 Bulletin 2024/28
Application number: 21195549.7

Date of filing: 08.09.2021

(51) International Patent Classification (IPC):

F28D 9/00 (2006.07) F28F 3/04 (2006.0)

(562) Cooperative Patent Classification (CPC):

F28D 9/005; F25B 39/022; F25B 39/04;
F28D 2021/0084; F28F 3/046; F28F 9/028

(54)

A HEAT EXCHANGER
WARMETAUSCHER
ECHANGEUR DE CHALEUR

(84)

(43)

(73)

(72)

Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Date of publication of application:
15.03.2023 Bulletin 2023/11

Proprietor: Valeo Autosystemy Sp. z 0.0.
32 050 Skawina (PL)

Inventors:
BELZOWSKI, Michal
32 050 Skawina (PL)

(74)

(56)

SZOSTEK, Dawid
32 050 Skawina (PL)

Representative: Valeo Systémes Thermiques
Service Propriété Intellectuelle

ZA I’Agiot, 8 rue Louis Lormand

CS 80517

La Verriére

78322 Le Mesnil-Saint-Denis Cedex (FR)

References cited:
EP-A1-0 765 461
US-A1- 2019 063 846

EP-B1- 0 765 461
US-B1- 6 305 466

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 148 366 B1 2

Description

[0001] The present invention relates to a heat ex-
changer. In particular, this invention relates to the heat
exchanger having two sets of heat exchange plates with
different cross-sections of openings to enable optimum
heat exchange between the two fluids flowing therein.
[0002] Plate-type heat exchangers may include a plu-
rality of plates stacked together to form two fluid chan-
nels. The two fluid channels are fluidically isolated from
each other, yet thermal coupled with each other. In one
example, adjacent plates of the stacked plates delimit
the paths for the fluid channels. The fluid channels are
alternately formed on each other to form the core of the
heat exchanger. The fluid channels can be refrigerant
and coolant channels. Both the channels are in heat-
exchange configuration to enable heat exchange be-
tween the fluids in the refrigerant channel and the coolant
channel. Each plate may include openings for enabling
fluid flow into the respective fluid channels. The openings
provided in the stack of plates form conduits that transfers
the fluid to the respective fluid channels. The openings
forming the conduits may act as a manifold to enable
fluid flow into the respective channels. Further, the open-
ings may include collars to fluidically connect the conduits
with the respective fluid channels.

[0003] For example, the plate may include the open-
ings for refrigerant flow, referred to as refrigerant open-
ings and the opening for coolant flow, referred to as cool-
ant openings. The refrigerant openings and coolant
openings formed on the plates are adapted to form the
respective manifolds to enable refrigerant flow in the re-
frigerant channels and the coolant flow in the coolant
channels. The openings generally can be circular open-
ings or any other shape. Conventionally, the refrigerant
openings and coolant openings formed in the plates are
of same cross-section. Here, the cross-section of the re-
frigerant openings is same as the cross-section of the
coolant openings. In other words, diameter of the refrig-
erant openings is same as the diameter of the coolant
openings. As a result, the coolant manifold and the re-
frigerant manifold may carry same volume of the respec-
tive fluid in the respective manifold.

[0004] It is well known that refrigerant such as difluor-
omethane (also called difluroromethylene, or R-32) and
coolant such as water-glycol mixture may have different
thermophysical properties. As explained above, the re-
frigerant manifold and the coolant manifold are having
uniform volume of fluid flowing therein. Therefore, the
coolant flowing into the coolant channels and the refrig-
erant flowing into the refrigerant channels are having uni-
form. Hence, there is a possibility that the heat exchange
between the refrigerant and the coolant is sub-optimum,
as phase change temperature of both the refrigerant and
the coolant are different. As a result, thermal perform-
ance of the heat exchanger is reduced. To avoid such
problems, pressure drop and flow of the refrigerant flow-
ing into the refrigerant channel is controlled. However,
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controlling flow of the refrigerant is cumbersome, as the
refrigerant flows in high pressure; it requires complex
techniques to control the flow of the refrigerant.

[0005] Document EP 0765461, which can be consid-
ered as the closest prior art, discloses a heat exchanger
having pairs of first plates having openings with a first
cross-section alternating with pairs of second plates hav-
ing openings with a second cross-section.

[0006] Accordingly, there remains a need for a design
in a heat exchanger to control flow of the coolant in the
heat exchanger. Further, there remains another need for
a technique to optimize thermal performance in the heat
exchanger.

[0007] The invention provides a heat exchanger for
heat exchange between a first fluid and at least one sec-
ond fluid according to claim 1. The heat exchanger in-
cludes a stack of primary plates forming at least one first
channel for the first fluid and at least one second channel
for the second fluid. Further, the primary plates comprise
primary openings having a first cross-section and the pri-
mary openings being configured to form first manifolds
for enabling first fluid circulation in the first channels and
second manifolds for enabling second fluid circulation in
the second channels. The heat exchanger further com-
prises at least one secondary plate disposed between
the consecutive stacks of primary plates. Further, the
secondary plate comprises secondary openings having
a second cross-section. The secondary openings are
complementary to and fluidically connected to the prima-
ry openings forming the first and second manifolds. In
addition, the first cross-section is different from the sec-
ond cross-section.

[0008] Inoneexample, the second cross-section of the
secondary opening is smaller than the first cross-section
of the primary openings formed in the primary plates.
[0009] Further, the secondary openings of the second-
ary plates are coaxial to the primary openings providing
fluid to the second channels.

[0010] In one example, the secondary opening is
formed on the secondary plate at an inlet manifold
amongst the second manifolds of the second channel.
[0011] In another example, the secondary opening is
formed on the secondary plate at an outlet manifold
amongst the second manifolds of the second channel.
[0012] In yetanother example, the secondary opening
is formed on the secondary plate at the both inlet and
outlet manifolds amongst the second manifolds of the
second channel.

[0013] In one embodiment, the primary openings and
the secondary openings are in-line to each other to en-
able fluidal connection between the primary openings
and the secondary openings.

[0014] Further, the heat exchanger includes at least
one separation plate having at least one baffle, and the
separation plate being located in between two primary
plates to define two fluid flow paths for the first channel
and the second channel.

[0015] Further, the heat exchanger includes at least
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one cover plate provided in-contact with the primary
plates to encapsulate at least a portion of the primary
plates. Further, the cover plate further comprising cover-
openings complementary to the primary openings and
the secondary opening formed on the primary and sec-
ondary plates respectively.

[0016] In one example, the primary plates comprise
corrugations on its surface.

[0017] Further, the heatexchangeris configured for an
operation as condenser, the first fluid being a refrigerant
and the second fluid being a liquid coolant.

[0018] The characteristics, details and advantages of
the invention can be inferred from the description of the
invention hereunder.

Fig. 1 illustrates a schematic view of the heat ex-
changer, in accordance with an embodiment of the
present invention;

Figs. 2 and 3 illustrate different cross-sectional views
ofthe heatexchanger of Fig. 1 showing first channels
and the second channels respectively;

Figs. 4 and 5 illustrate schematic views of a primary
standalone plate and a secondary standalone plate
respectively of Fig. 1;

Fig. 6 illustrates an exploded view of the primary
plates and the secondary plates having the second-
ary openings at an inlet manifold amongst the sec-
ondary manifolds of the heat exchanger;

Fig. 7 illustrates another exploded view of the prima-
ry plates and the secondary plates having the sec-
ondary openings at an outlet manifold amongst the
secondary manifolds of the heat exchanger; and
Fig. 8 illustrates another exploded view of the prima-
ry plates and the secondary plates having the sec-
ondary openings at both the inlet and outlet mani-
folds amongst the secondary manifolds of the heat
exchanger.

[0019] It must be noted that the figures disclose the
invention in a detailed enough way to be implemented,
the figures helping to better define the invention. The
invention should however not be limited to the embodi-
ments disclosed in the description.

[0020] The present invention relates to a plate-type
heat exchanger having two sets of heat exchange plates
with different cross-sections of openings to enable opti-
mum heat exchange between the two fluid flowing there-
in. The conventional plate heat exchangers usually com-
prise a stack of plates forming the refrigerant and coolant
channels. The plates may include openings forming man-
ifolds for enabling refrigerant and coolant flow into the
respective channels. The openings are of same cross-
section for both refrigerant and coolant manifolds. As a
result, flow rate of the refrigerant and the coolant into
their respective manifolds is same. As thermo-physical
properties of the refrigerant and the coolant are different,
heat exchange between the refrigerant and the coolant
is inefficient or sub-optimal. For instance, phase temper-
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ature of the coolant and the refrigerant is different. It is
possible that the heat exchange between the refrigerant
and the coolant cannot be optimum in the heat exchanger
in case the coolant and refrigerant is flowing at same flow
rate and volume into their respective channels. In order
to increase heat exchange between the refrigerant and
the coolant, pressure drop of the refrigerant is increased,
however, such technique is still inefficient to achieve op-
timum heat exchange between both the refrigerant and
coolant. Such technique has some energy loss and re-
quires more energy to create the pressure drop of the
refrigerant. To this end, the present invention provides a
technique to control the coolant flow in the heat exchang-
er to optimize heat exchange between the refrigerantand
the coolant. As a result, thermal performance of the heat
exchanger can be increased. Further, the geometry and
design of the present invention are described with the
forthcoming figures.

[0021] Figs. 1 to 3 illustrate different views a plate heat
exchanger 100, in accordance with an embodiment of
the present invention. Particularly, Fig. 1 shows a sche-
matic view of the heat exchanger 100 and Figs. 2 and 3
show different cross-sectional views of the heat exchang-
er 100 of Fig. 1. The heat exchanger 100 may be config-
ured for the heat exchange between a first fluid and a
second fluid, for example, a refrigerant and a liquid cool-
ant. The liquid coolant can be water or water-glycol mix-
ture. In this example, the heat exchanger 100 may be
configured for an operation as a condenser, here the first
fluid being a refrigerant and the second fluid being a liquid
coolant. The heat exchanger 100 may comprise a plu-
rality of primary plates 102 stacked together to form at
least two fluid channels, namely, first channels 102A be-
ing refrigerant channels and second channels 102B be-
ing liquid coolant channels. In one embodiment, the pri-
mary plates 102 are corrugated plates. In another em-
bodiment, the primary plates 102 may have corrugations
onits surface. Generally, the corrugations on the primary
plates 102 are to increase pressure drop of the first fluid
and the second fluid in order to optimize the thermal per-
formance of the heat exchanger 100.

[0022] As shown in detailed view of Fig. 2, the first
channels 102A and the second channels 102B are alter-
nately formed with each other by the primary plates 102.
In other words, the primary plates 102 are stacked to-
gether so as to delimit one first channel 102A by a bottom
surface of a first plate and a top surface of a second plate
and to delimit one second channel 102B by a bottom
surface of the second plate and a top surface of a third
plate. In one embodiment, the primary plates 102 are
brazed together into a stack without disturbing the fluid
channels formed therein. In one example, at least a por-
tion of the top surface of one plate is brazed to at least
a portion of the bottom surface of the adjacent plate with-
out disturbing the fluid flow path defined therein.

[0023] Further, the primary plates 102 may comprise
primary openings 104, 106 forming first manifolds 104A
and second manifolds 106A to enable fluid flow in the
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first channels 102A and the second channels 102B, re-
spectively. In this example, the first manifolds 104A are
refrigerant manifolds and the second manifolds 106A are
coolant manifolds. Here, the primary openings 104, 106
may comprise a first cross-section "D1". In one example,
the primary openings 104, 106 are circular in shape. In
such case, the first cross-section D1 refers to the diam-
eter of the circle forming the openings. In another exam-
ple, the primary openings 104, 106 are non-circular in
shape. In such case, the first cross-section D1 refers to
the hydraulic diameter of the openings. Particularly, the
primary openings 104, 106 may be classified into two
sets of openings, a first set of primary openings 104 en-
abling the first fluid circulation in the first channels 102A
and a second set of primary openings 106 enabling the
second fluid circulation in the second channels 102B. As
shown in Fig. 2, the first set of primary openings 104
forming the first manifold 104A is tointroduce and receive
the first fluid to/ from the first channels 102A respectively.
Here, the first fluid, i.e., the refrigerant, flowing into the
heat exchanger 100 is referred to as "REF_IN" and the
first fluid flowing out from the heat exchanger 100 is re-
ferred to as "REF_OUT". As shown in Fig. 3, the second
set of primary openings 106 forming the second manifold
106A is to introduce and receive the second fluid to or-
from the second channels 102B respectively. Here, the
second fluid, i.e., the coolant flowing into the heat ex-
changer 100 is referred to as "COOL_IN" and the first
fluid flowing out from the heat exchanger 100 is referred
to as "COOL_OUT"in the Figs. 2 and 3. Further, the first
setof primary openings 104 and the second set of primary
openings 106 formed on the primary plates 102 are clear-
ly shown in Figs. 4 and 5. The primary openings 104, 106
may further comprise collars configured to promote lam-
inar fluid flow between the manifolds 104A, 106A and the
respective fluid channels 102A-B.

[0024] Further, the heat exchanger 100 includes at
least one cover plate 110 provided in contact with the
primary plates 102 to encapsulate at least a portion of
the primary plates 102. Further, the cover plate 110 in-
cludes cover-openings complementary to the primary
openings 104, 106 and the secondary opening 204
formed on the primary and secondary plates 102, 202
respectively. In one example, the heat exchanger 100
further includes a separation plate 110 having a baffle.
The separation plate 110 may be located in between two
primary plates 102 to define two fluid flow paths for the
first channel 102A and the second channel 102B.
[0025] As explained above, Fig. 3 is a cross-section
view of the heat exchanger 100 showing the coolant flow
path inside the heat exchanger 100. The heat exchanger
100 may further comprise at least one secondary plate
202 disposed between the consecutive stack of primary
plates 102. The secondary plate 202 may comprise sec-
ondary openings 204 having a second cross-section
"D2". In other words, the cross-section of the secondary
openings 204 is referred to as a second cross-section
"D2". In one example, the secondary openings 204 are
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circular in shape. In such case, the second cross-section
D2 refers to the diameter of the circle forming the open-
ings. In another example, the secondary openings 204
are non-circularin shape. In such case, the second cross-
section D2 refers to the hydraulic diameter of the open-
ings

[0026] Further, the first cross-section "D1" of the pri-
mary openings 104, 106 is different from the second
cross-section "D2" of the secondary openings 204. In the
preferred embodiment, the first cross-section "D1" of the
primary openings 104, 106 is greater than the second
cross-section "D2" of the secondary openings 204. In
other words, second cross-section "D2" is smaller than
the first cross-section "D1". As shown in the detailed view
of Fig. 3, the secondary opening 204 is in-line to the sec-
ond set of primary openings 106 of the primary plates
102 forming the second manifolds 106A.

[0027] In one example, the secondary openings 204
of the secondary plates 202 are coaxial to the second
set of primary openings 106 of the primary plates 102.
Here, the secondary openings 204 are defined in-line to
the second set of primary openings 106 forming the sec-
ond manifolds 106A. As a result, the coolant flow into the
heat exchanger 100 is controlled. Particularly, the pres-
sure drop of the coolant is increased at the first channels
102A disposed downstream to the secondary plate 202,
thereby optimizing the heat exchange between the cool-
ant and refrigerant. In one example, the secondary open-
ings 204 may be in-line with the second manifold 106A
introducing the coolant the second channels 102B. In
another example, the secondary openings 204 may be
in-line with the second manifold 106A receiving the cool-
ant from the second channels 102B. In yet another ex-
ample, the secondary openings 204 may be provided on
both the second manifold 106A providing the coolant to
the second channels 102B and the second manifold
106A receiving the coolant from the second channels
102A.

[0028] Figs. 4 and 5 illustrate schematic views of the
primary standalone plate 102 and the secondary stan-
dalone plate 202 respectively of Fig. 1. In the primary
plate 102, as shown in Fig. 4, the first set of primary open-
ings 104 is formed on opposite ends of the primary plate
102. In other words, the first set of primary openings 104
providing the first fluid to the first channel 102A is formed
on a first end 108A of the primary plates 102, whereas
the first set of primary openings 104 receiving the first
fluid from the first channels 102A is formed on a second
end 108B of the primary plates 102. Similarly, the second
set of primary openings 106 is formed on opposite ends
of the primary plates 102. In other words, the second set
of primary openings 106 providing the second fluid to the
second channel 102B is formed on the first end 108A of
the primary plates 102, whereas the second set of open-
ings 204 receiving the second fluid from the second chan-
nels 102B is formed on the second end 108B of the plates
102.

[0029] In another embodiment, the first set of primary
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openings 104 providing the first fluid to the first channel
102A and the first set of primary openings 104 receiving
the first fluid from the first channel 102A are formed on
same end of the primary plates 102, i.e. either on the first
end 108A or the second end 108B of the primary plates
102. Similarly, the second set of primary openings 106
enabling the second fluid circulation in the second chan-
nel 102B are formed on same end of the primary plates
102. In such embodiment, each of the first channel 102A
and the second channel 102B may require a partition
plate to enable two-pass flow in the heat exchanger 100.
The above-mentioned embodiment is not shown in any
of the figures.

[0030] As shown in Fig. 5, the secondary plate 202
may include the first set of primary openings 104 to en-
able the refrigerant circulation in the first channel 102A.
Further, the secondary openings 204 formed on the sec-
ondary plate 202 are coaxial to the second set of primary
openings 106. As the secondary openings 204 are having
different cross-section than the second set of primary
openings 106, the second fluid, i.e. coolant, flow in the
second channel 102B is controlled. As mentioned above,
the primary openings 106 and the secondary openings
204 can be of a circular shape. Although the shape of
the primary openings 106 and the secondary openings
204 are in the circular shape, it is possible to design the
openings in non-circular shapes having a hydraulic di-
ameter and such diameter of the openings is referred to
as the cross-section of the openings. In the preferred
embodiment, the primary openings 104, 106 and the sec-
ondary openings 204 are of a circular shape. In such
case, the cross-section of the openings means the diam-
eter of the openings. As explained above, the cross-sec-
tion "D1" of the primary openings 104, 106 is different
from the cross-section "D2" of the secondary openings
204. In other words, the diameter "D2" of the secondary
openings 204 is smaller than the diameter "D1" of the
primary openings 104, 106. In one example, the primary
openings 104, 106 and the secondary openings 204 are
formed by punching the primary plates 102 and the sec-
ondary plates 202 respectively.

[0031] Fig. 6 to 8 illustrate exploded views of the pri-
mary plates 102 and the secondary plates 202 of the heat
exchanger 100 of Fig. 1 according to various embodi-
ments of the present invention. In this example, Fig. 6 is
an exploded view of the primary plates 102 and the sec-
ondary plates 202 having the secondary openings 204
atthe inlet manifold amongst the second manifolds 106A
of the heat exchanger 100. Fig. 7 is another exploded
view of the primary plates 102 and the secondary plates
202 having the secondary openings 204 at the outlet
manifold amongst the second manifolds 106A of the heat
exchanger 100. Fig. 8 is another exploded view of the
primary plates 102 and the secondary plates 202 having
the secondary openings 204 at both the inlet and outlet
manifolds amongst the second manifolds 106A of the
heat exchanger 100.

[0032] According to one embodiment, the secondary
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openings 204 can formed on the secondary plate 202 at
the inlet manifold amongst the second manifolds106A as
shown in Fig. 6. In other words, the secondary openings
204 are formed on the secondary plates 202 at the sec-
ond manifold 106A introducing the second fluid to the
second channels 102B. Further, the secondary opening
204 is coaxial to the secondary manifold 106A providing
the second fluid to the second channels 102B.

[0033] Similarly, in another embodiment, the second-
ary openings 204 may be formed on the secondary plate
202 at the outlet manifold amongst the second
manifolds1 06A, as shown in Fig. 7. In other words, the
secondary openings 204 may be formed on the second-
ary plates at the second manifold 106A receiving the sec-
ond fluid from the second channels 102B. Further, the
secondary opening 204 is coaxial to the secondary man-
ifold 106A receiving the second fluid from the second
channels 102B.

[0034] According to another embodiment, the second-
ary openings 204 can be formed on the secondary plate
202 atboth inletand outlet manifolds amongst the second
manifolds106A as shown in Fig. 8. In other words, the
secondary openings 204 may be formed on the second-
ary plates at the second manifold 106A introducing the
second fluid to the second channels 102B and receiving
the second fluid from the second channels 102B. Further,
the secondary opening 204 is coaxial to the secondary
manifold 106A.

[0035] As the secondary plate 202 having the second-
ary openings 204 are provided between the primary
plates 102, the pressure drop of the second fluid, i.e.
coolant is different between the second channels 102B
upstream to the secondary plate 202 and the second
channels 102B downstream to the secondary plate 202.
In one example, the pressure drop of second fluid in the
second channels 102B upstream to the secondary plate
202 is lower than the pressure drop of second fluid in the
second channels 102B downstream to the secondary
plate 202. Therefore, the second fluid flowing into the
heat exchanger 100 can be controlled and the volume of
the second fluid flowing into the second channels 102B
is less than of volume of the first fluid flowing into the first
channels 102A. As a result, heat exchange between the
first and second fluids can be optimized, thereby increas-
ing thermal performance of the heat exchanger 100.

Claims

1. A heat exchanger (100) for heat exchange between
a first fluid and at least one second fluid, comprising:

a stack of primary plates (102) forming at least
one first channel (102A) for the first fluid and at
least one second channel (102B) for the second
fluid, wherein the primary plates (102) comprise
primary openings (104, 106) having a first cross-
section (D1), the primary openings (104, 106A)
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being configured to form first manifolds (104A)
for enabling first fluid circulation in the first chan-
nels (102A) and second manifolds (104B) for
enabling second fluid circulation in the second
channels (102B),

characterized in that, the heatexchanger (100)
further comprises at least one secondary plate
(202) disposed between the consecutive stacks
of primary plates (102), wherein the secondary
plate (202) comprises secondary openings
(204) having a second cross-section (D2),
wherein the secondary openings (204) are com-
plementary to and fluidically connected to the
primary openings (104, 106) forming the firstand
second manifolds (104A, 104B), wherein the
first cross-section (D1) is different than the sec-
ond cross-section (D2).

The heat exchanger (100) according to claim 1, the
second cross-section (D2) of the secondary opening
(204) is smaller than the first cross-section (D1) of
the primary openings (104, 106) formed in the pri-
mary plates (102).

The heat exchanger (100) according to any of the
preceding claims, wherein the secondary openings
(204) of the secondary plates (202) are coaxial to
the primary openings (106) providing fluid to the sec-
ond channels (102B).

The heat exchanger (100) according to any of the
preceding claims, wherein the secondary opening
(204) is formed on the secondary plate (202) at an
inlet manifold amongst the second manifolds (106A)
of the second channel (102B).

The heat exchanger (100) according to any of the
claims 1 to 3, wherein the secondary opening (204)
is formed on the secondary plate (202) at an outlet
manifold amongst the second manifolds (106A) of
the second channel (102B).

The heat exchanger (100) according to any of the
claims 1 to 3, wherein the secondary opening (204)
is formed on the secondary plate (202) at the both
inlet and outlet manifolds amongst the second man-
ifolds (106A) of the second channel (102B).

The heat exchanger (100) according to any of the
preceding claims, wherein the primary openings
(104, 106) and the secondary openings (204) are in-
line to each other to enable fluidal connection be-
tween the primary openings (104, 106) and the sec-
ondary openings (204).

The heat exchanger (100) according to any of the
preceding claims, further comprising at least one
separation plate (112) comprising at least one sep-

10

15

20

25

30

35

40

45

50

55

10.

1.

aration baffle (112) located in between two primary
plates (102) to define two fluid flow paths for the first
channel (102A) and the second channel (102B).

The heat exchanger (100) as claimed in any of the
preceding claims, further comprising at least one
cover plate (110) provided in-contact with the prima-
ry plates (102) to encapsulate at least a portion of
the primary plates (102), wherein the cover plate
(110) further comprising cover-openings comple-
mentary to the primary openings and the secondary
opening formed on the primary and secondary plates
respectively.

The heat exchanger (100) according to any of the
preceding claims, wherein the primary plates (102)
comprise corrugations on its surface.

The heat exchanger (100) according to any of the
preceding claims, wherein the heat exchanger (100)
is configured for an operation as condenser, the first
fluid being a refrigerant and the second fluid being
a liquid coolant.

Patentanspriiche

1.

Warmetauscher (100) fir Warmeaustausch zwi-
schen einem ersten Fluid und zumindest einem
zweiten Fluid, der Folgendes umfasst:

einen Stapel von primaren Platten (102), die zu-
mindest einen ersten Kanal (102A) firr das erste
Fluid und zumindest einen zweiten Kanal (102B)
fir das zweite Fluid bilden, wobei die primaren
Platten (102) primare Offnungen (104, 106) um-
fassen, die einen ersten Querschnitt (D1) auf-
weisen, wobei die priméaren Offnungen (104,
106A) dazu ausgelegt sind, erste Verteiler
(104A) zum Ermdglichen einer Zirkulation des
ersten Fluids in den ersten Kanalen (102A) und
zweite Verteiler (104B) zum Ermdglichen einer
Zirkulation des zweiten Fluids in den zweiten Ka-
nalen (102B) zu bilden,

dadurch gekennzeichnet, dass der Warme-
tauscher (100) ferner zumindest eine sekundare
Platte (202) umfasst, die zwischen den aufein-
ander folgenden Stapeln von primaren Platten
(102) angeordnet ist, wobei die sekundare Plat-
te (202) sekundare Offnungen (204) umfasst,
die einen zweiten Querschnitt (D2) aufweisen,
wobei die sekundaren Offnungen (204) komple-
mentar zu und fluidisch verbunden mit den pri-
maren Offnungen (104, 106) sind, den ersten
und den zweiten Verteiler (104A, 104B) bildend,
wobei der erste Querschnitt (D1) verschieden
von dem zweiten Querschnitt (D2) ist.
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Warmetauscher (100) nach Anspruch 1, wobei der
zweite Querschnitt (D2) der sekundaren Offnung
(204) kleiner als der erste Querschnitt (D1) der pri-
maren Offnungen (104, 106) ist, die in den primaren
Platten (102) gebildet sind.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die sekundaren Offnungen
(204) der sekundaren Platten (202) koaxial mit den
primaren Offnungen (106) sind, Fluid fiir die zweiten
Kanale (102B) bereitstellend.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die sekundare Offnung (204)
an der sekundaren Platte (202) an einem Einlass-
verteiler unter den zweiten Verteilern (106A) des
zweiten Kanals (102B) gebildet ist.

Warmetauscher (100) nach einem der Anspriiche 1
bis 3, wobei die sekundare Offnung (204) an der se-
kundaren Platte (202) an einem Auslassverteiler un-
terdenzweiten Verteilern (106A) des zweiten Kanals
(102B) gebildet ist.

Warmetauscher (100) nach einem der Anspriiche 1
bis 3, wobei die sekundare Offnung (204) an der se-
kundaren Platte (202) sowohlam Einlassverteiler als
auch am Auslassverteiler unter den zweiten Vertei-
lern (106A) des zweiten Kanals (102B) gebildet ist.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die primaren Offnungen (104,
106) und die sekundaren Offnungen (204) in einer
Linie miteinander sind, um fluidische Verbindung
zwischen den primaren Offnungen (104, 106) und
den sekundaren Offnungen (204) zu erméglichen.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, ferner umfassend zumindest eine
Trennplatte (112), umfassend zumindest ein Trenn-
blech (112), befindlich zwischen zwei primaren Plat-
ten (102) zum Definieren von zwei Stromungspfaden
fur den ersten Kanal (102A) und den zweiten Kanal
(102B).

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, ferner umfassend zumindest eine
Abdeckplatte (110), bereitgestellt in Kontakt mit den
primaren Platten (102) zum Kapseln zumindest ei-
nes Teils der primaren Platten (102), wobei die Ab-
deckplatte (110) ferner Offnungsabdeckungen kom-
plementér zu den primaren Offnungen und der se-
kundaren Offnung umfasst, die an den primaren
bzw. sekundaren Platten gebildet sind.

Warmetauscher (100) nach einem der vorhergehen-
den Anspriiche, wobei die primaren Platten (102)
Furchen an ihrer Oberflache umfassen.
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11. Warmetauscher (100) nach einem der vorhergehen-

den Anspriiche, wobei der Warmetauscher (100)
ausgelegt ist fir einen Betrieb als Kondensator, wo-
bei das erste Fluid ein Kaltemittel ist und das zweite
Fluid ein flissiges Kihlmittel ist.

Revendications

Echangeur de chaleur (100) pour un échange de
chaleur entre un premier fluide et au moins un
deuxieéme fluide, comprenant :

un empilement de plaques primaires (102) for-
mant au moins un premier canal (102A) pour le
premier fluide et au moins un deuxieme canal
(102B) pour le deuxieme fluide, les plaques pri-
maires (102) comprenant des ouvertures pri-
maires (104, 106) ayant une premiere section
transversale (D1), les ouvertures primaires
(104, 106A) étant configurées pour former des
premiers collecteurs (104A) afin de permettre
une premiére circulation de fluide dans les pre-
miers canaux (102A) et des deuxiémes collec-
teurs (104B) pour permettre une deuxieme cir-
culation de fluide dans les deuxiemes canaux
(102B),

caractérisé en ce que I'échangeur de chaleur
(100) comprend en outre au moins une plaque
secondaire (202) disposée entre les empile-
ments consécutifs de plaques primaires (102),
la plaque secondaire (202) comprenant des
ouvertures secondaires (204) ayant une deuxie-
me section transversale (D2), les ouvertures se-
condaires (204) étant complémentaires des et
raccordées de facon fluidique aux, ouvertures
primaires (104, 106) formant les premier et
deuxieme collecteurs (104A, 104B), la premiere
section transversale (D1) étant différente de la
deuxieme section transversale (D2).

2. Echangeur de chaleur (100) selon la revendication

1, la deuxieme section transversale (D2) de I'ouver-
ture secondaire (204) est plus petite que la premiéere
section transversale (D1) des ouvertures primaires
(104, 106) formées dans les plaques primaires (102).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, dans lequel les
ouvertures secondaires (204) des plaques secon-
daires (202) sont coaxiales aux ouvertures primaires
(106) fournissant du fluide aux deuxiemes canaux
(102B).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, dans lequel
I'ouverture secondaire (204) estformée surla plaque
secondaire (202) au niveau d’un collecteur d’entrée
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parmi les deuxiémes collecteurs (106A) du deuxie-
me canal (102B).

Echangeur de chaleur (100) selon I'une quelconque
des revendications 1 a 3, dans lequel 'ouverture se-
condaire (204) est formée sur la plaque secondaire
(202) au niveau d’'un collecteur de sortie parmi les
deuxiémes collecteurs (106A) du deuxieme canal
(102B).

Echangeur de chaleur (100) selon I'une quelconque
des revendications 1 a 3, dans lequel 'ouverture se-
condaire (204) est formée sur la plaque secondaire
(202) au niveau a la fois des collecteurs d’entrée et
de sortie parmi les deuxiémes collecteurs (106A) du
deuxiéme canal (102B).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, dans lequel les
ouvertures primaires (104, 106) et les ouvertures se-
condaires (204) sont en ligne l'une par rapport a
I'autre pour permettre un raccordement fluidique en-
tre les ouvertures primaires (104, 106) et les ouver-
tures secondaires (204).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, comprenant en
outre au moins une plaque de séparation (112) com-
prenant au moins un déflecteur de séparation (112)
situé entre deux plaques primaires (102) pour définir
deux trajets d’écoulement de fluide pour le premier
canal (102A) et le deuxieme canal (102B).

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, comprenant en
outre au moins une plaque de couverture (110) mé-
nagée en contact avec les plaques primaires (102)
pour encapsuler au moins une portion des plagues
primaires (102), la plaque de couverture (110) com-
prenant en outre des ouvertures de couverture com-
plémentaires des ouvertures primaires et de I'ouver-
ture secondaire formées respectivement sur les pla-
ques primaires et secondaires.

Echangeur de chaleur (100) selon I'une quelconque
desrevendications précédentes, dans lequel les pla-
ques primaires (102) comprennent des ondulations
sur sa surface.

Echangeur de chaleur (100) selon I'une quelconque
des revendications précédentes, I'’échangeur de
chaleur (100) étant configuré pour un fonctionne-
ment en tant que condenseur, le premier fluide étant
un fluide frigorigene et le deuxiéme fluide étant un
liquide de refroidissement.
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